Miconazole was administered intravenously in six consecutive patients with active coccidioidal infection. Such treatment was associated with progressive anemia and thrombocytosis. The hematological abnormalities appeared to be dose related and potentially reversible. Bone marrow studies demonstrated erythroid hypoplasia and increased or active platelet production in three subjects. No hemorrhagic or. thrombotic episodes were identified. It is suggested that careful hematological monitoring be performed in subjects undergoing systemic miconazole therapy.
Miconazole has been administered systemically for the treatment of various fungal diseases in a limited number of patients. Available experimental and clinical data indicate that this agent has substantial antifungal activity and no major toxic effects ( We report here miconazole-induced anemia and thrombocytosis in six consecutive patients.
MATERIALS AND METHODS
Six consecutive patients with active coccidioidomycosis comprised the study group. There were six males and one female whose ages ranged from 15 to 72, with a mean of 45 years. Each subject had previously received systemic amphotericin B therapy with resultant toxicity or treatment failure, and the latter medication was discontinued before miconazole administration. Informed consent was obtained in each case as part of a protocol for the study of this drug. Miconazole was given in either a 5% dextrose or 5% dextrose and 0.9 NaCl solution via a central venous catheter. Three separate lots of the drug were utilized. A 500-ml solution was administered over a 60-min period every 8 h, with stepwise increments in the dosage of miconazole to a maximum of 1 g/infusion. The colloidal dispersion of miconazole in water was buffered and stabilized with the detergent Cremophor EL (polyethoxylated castor oil: a mixture of ricinoleic acid, polyglycol ester, glycerol polyglycol ethers, and polyglycols). Complete blood counts and platelet counts were determined before the induction of therapy and every other day during the course of miconazole administration. Table 1 summarizes the diagnoses, drug dosages, and pertinent hematological data for the study group. Control values for hemoglobin level and platelet count, along with the maximal changes observed during and after stopping miconazole therapy, are presented. All subjects developed significant normocytic, normochromic anemia and progressive thrombocytosis with increasing doses of miconazole. Total amounts ofthe drug (in grams) given before the initial observed changes ranged from 1.8 to 12.6. The greatest degree of anemia developed at the time of maximal thrombocytosis after a period ranging from 5 to 23 days of miconazole administration in the six patients. Peripheral blood smears showed increased platelets of normal size. Bone marrow studies demonstrated adequate iron stores, erythroid hypoplasia, and increased or active platelet production in the three cases in which such aspiration was performed. Bleeding times, clotting times, and clot retraction were normal in all, except for an unexplained Lee-White clotting time of 20 min in patient no. The bone marrow and peripheral blood studies described here are consistent with a direct or indirect stimulatory effect of miconazole on platelet production by megakaryocytes. There was no evidence ofblood loss, hemolysis, hyposplenism, bone fracture, or malignant neoplasm, which might have resulted in reactive thrombocytosis. The temporal association of thrombocytosis with miconazole administration was amply demonstrated in case 1, where transient withdrawal of the drug effected a decline in the platelet count. Reinstitution of the drug in this patient was associated with substantial thrombocytosis. The potential reversibility of some of the observed changes was amply demonstrated in all cases, where termination of miconazole therapy was associated with a return of the thrombocyte count to normal and a rise of hemoglobin level in five of six subjects.
RESULTS
This reaction to miconazole administration may be similar to that described after the administration of vinca alkaloids in experimental animals or in humans (4, (6) (7) (8) 10) . It is possible that the impressive increase of peripheral platelets was related to mobilization of splenic thrombocytes, but such a mechanism remains speculative. Alternatively, it is possible that miconazole prolonged the platelet life span.
The thrombocytosis observed in these patients may have been related to the particular drug lot or liquid vehicle (9) provided for miconazole therapy. Various buffers and carrier agents have been utilized in an attempt to diminish the phlebitis attendant to intravenous administration of the drug. The fact that three separate lots of miconazole were utilized in the six consecutive patients described here who developed increased platelet counts militates against a specific drug lot as an evoking agent in the production of thrombocytosis. It is possible that the carrier agent Cremophor EL was responsible for the thrombocytosis, but there are no data available on the influence of this detergent on erythrocyte or platelet production. Systematic hematological monitoring during oral miconazole therapy represents a possible approach for discerning whether The clinical significance of miconazole-induced thrombocytosis is not apparent. Clot retraction and bleeding times were normal, and no patient manifested clinical evidence of a thrombotic or hemorrhagic state. More sophisticated studies, including platelet factor 3 assay, isotopic platelet survival determination, and other tests of platelet adhesiveness, agglutination, and aggregation, will be necessary to ascertain whether or not thrombocyte function is normal in this setting. If such study indicates no adverse influence of miconazole or Cremophor EL on platelet function, then investigation of the influence of these agents on experimental thrombocytopenic states is warranted.
In conclusion, hematological monitoring should be undertaken in patients undergoing systemic miconazole therapy.
